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PCT/ US03/ 11141 pol yol efin, polyether, polysulfide, etc. The L/Dratio

(Longi tude/ Di a('ﬁt ert)lerm(opfaism Y%: 1 to 95% by weight,
(C) fibrous reinforced filler: 2 to 80% by weight,
(D) non-fibrous inorganic filler: 2 to 80% by weight,
when total of (A) to (D) is 100% by weight.

In addition, filler reinforced polyether imide resin composition contains (A)
polyether imide resin, (B) thermoplastic resin, (C) fibrous reinforced filler, (D) Non-
fibrous inorganic filler and (E) alkali earth metal salts, and are included in the

amount:
Aa) polyether imide resin: 1 to 95% by weight,
B) thermoplastic resin: 1 to 95% by weight,
© fibrous type reinforced filler: 2 to 80% by weight,
D) non-fibrous inorganic filler: 2 to 80% by weight,

when total of (A) to (D) is 100% by weight, and (E) alkali metal (earth) salts are
included in the amount of 0 to less than 5 parts by weight.

The thermoplastic resin (B) is preferred to be at least one kind selected from

polyphenylene ether, polyester, polycarbonate, polyester carbonate, polyamide,
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electrical and electronic equipment, domestic appliances or OA apparatus and

equipment used for media.
DETAILED DESCRIPTION OF THE INVENTION
Technical Field of the Invention

The invention relates to the molded article obtained from filler reinforced
polyether imide resin composition and the present composition. Specifically, it relates
to the molded article obtained from filler reinforced polyether imide resin
composition and the present composition having excellent dimensional resistance at

high temperature and low expansion coefficient.

Conventionally, as precision components with required heat resistance,
although many metal things were used and were excellent in heat resistance, fire
retardancy, and dimensional resistance but possesses problems, such as heavy weight,
low mass production. Thus, in recent years, from the view point of light weight, mass
production, filler reinforced polycarbonate, polyphenylene ether, polyphenylene

sulfide, liquid crystal polymer, polyether imide resin are widely used in place of metal.




WO 03/087226 PCT/US03/11141 However, filler reinforced polycarbonate or
pol yphenyl ene ether etc. cannot produce plastic conponents for autonobiles,
el ectri calygrpmsiagces, domestic appliances or OA appar alpggusiB s
apparatus that require deflection tenperature under |oad at |east 150C in
conformty wth ASTM net hod and satisfied physical properties, such as

heat resistancg. Mregver,. .n spite of bein bl.e t.o calr ut e fusion
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and 0.5 to 20% by wei ght fluorocarbon resin has been nentioned in Kokai no.
60- 38464maispencsr , i nthahi s cofdstsr ti on, affectst he orthent at | FAAWSEIVIY-br ous

filler Waﬁlote‘f%gr? although a crystalline liquid polymer has the outstanding heat resistance

and was excellent in fusion molding at low temperature, it also had the problem of
orientation of the resin above the resin structure depending on shearing during the
molding and the final molding article was curved or had inadequate dimensional

stability.

On the other hand, although polyether imide had outstanding high heat
resistance, dimensional stability and chemical resistance, the mobility which was
excellent when a resin fusion temperature was adjusted approximately 400°C or high,

cannot be obtained and also the moldability was not up to the mark.

Various tests were carried out to solve the problem. For example, polyether
imide resin composition blended with 10 to 70% by weight inorganic filler (fibrous)
and 0.5 to 20% by weight fluorocarbon resin has been mentioned in Kokai no. 60-
38464. However, in this composition, if the orientation of fibrous filler was large,
then the contraction difference in the flow direction and the perpendicular direction of
resin would also be large, which is inadequate from the viewpoint of aeolotropy
improvement, and the processing temperature of resin was not improved from a

viewpoint of high processability.




then the contraction difference in the flow direction and the perpendicul ar
direction of resin wuld also be |arge, which is inadequate fromthe
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Hereinafter, the detailed explanation of the invention. Each above-mentioned

component used in the invention is explained one by one.
(A) Polyether imide resin

The component (A) polyether imide itself is a well-known component and contains

repetitive units of the following formula (i).

Formula 1
— 0 0 7
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(Wherein, T is ~O- or ~O-Z~0, two bonds are positioned at 3,3', 3,4', 4,3' or 4,4'.

Here Z is represented by the given formula.

Formula 2




Formula 2 4 WD 03/087226 PCT/US03/11141 o a o CH3 CH34CH3 oa CH3 C
H3Br Br CH3 Ol CH3 CH3 Br CH3 Br The group or formula (ii)
represent woosog@reul a 3 a a (ii) Z is bivalent organi c grpegfysesftii bi val ent
group selected fromthe group of - ¢yH2y -,-C (=0 -, - S ®@2-, -0- and -S
in the above nentioned formula (ii), herey is an integer froml to 5; R
Is (a) aromatic hydrocarbon group and its hal ogen derivative having 6 to
20 carbon atons, f{b) al kylene having 2 to 20 carbon atons, cycloal kyl ene

having 3 to 20 n atons, a C) is repres d by the follow ng
formula (iii). 03/ 08722 03/11141 a4 0 NOc is bivalent
group, Qis bivaMdent group sele d fromthe gr of -S, - 0-, - C(=0)
-, - S02-, - C H2x- and in the above nentioned f&Wyla (iii),
CH cH Br Br
3 3 CH,y
!
OO0 ]
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CH,
CHy CHy Br Br

The group or formula (ii) represents Z.

Formula 3
0

Z is bivalent organic group, X is bivalent group selected from the group of — C,H,,
—,=C (=0) —, —S0;—~, —O~— and —S— in the above mentioned formula
(ii), here y is an integer from 1 to 5; R is (a) aromatic hydrocarbon group and its
halogen derivative having 6 to 20 carbon atoms, (b) alkylene having 2 to 20 carbon
atoms, cycloalkylene having 3 to 20 carbon atoms, and (c) is represented by the

following formula (iii).




here x is an integer from1l to 5 n is the no. representing repetitive
units. The preferred polyether imde includes polyimde repetitive units
represent g @dwsike followng fornmula (iv). Formula 5 O pethdsodd114lC C N MN
R (iv) CCnA 0O (Werein, Ris sane as above, Mis represented by the
given formula.) Formula 6 G 00 Mis selected fromthe group, but Bis - S
- or - C(=0) -.) 6 W 03/087226 I_PCT/ 3/11141 The preferred pol yether
imde resin is represented by the-(fg%ﬁg formula (v): Formula 7 0 O 11 11
CCHBCNR C)~01--@ 0OCII CH3I1I 0O0O0({T (Werein, R is aromatic
hydr ocarbon having 6 to car bo ons, n is at least 2.). The typical
exanple is ULTEM (regi st tQ'ark) manuf act L(rifﬂ by

¢ is bivalent group, Q is bivalent group selected from the group of —S—, —O—, —
C (=0) —, —S0O;—, —C, Hy— and in the above mentioned formula (iii),
here x is an integer from 1 to 5; n is the no. representing repetitive units. The
preferred polyether imide includes polyimide repetitive units represented by the

following formula (iv).

Formula 5
0 0
] |
C [
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(Wherein, R is same as above, M is represented by the given formula.)

o 0 60

M is selected from the group,but Bis —S—or—C (=0) —))




General Electric Co. Ltd. The manufacturing nethod is nmentioned in Kokai

no. 57- 9372. The polyether imde resin should provide pol ynerization
degree hawioWkfip@ct resistance. (B) Thernoplastic resipcfhRod1g§m0p! astic
resin can be used without any restrictions. The thernoplastic resin used in
the invention is pol yphenyl ene ether pol yester, polycarbonate pol yest er

car bonat e, polyam de, pol efin | yet her ul fid Anmongst
Chem ar | <"t hor T el BoNehe imdeenn s woresinyibin) B eserel Forfi )] ki
selected from pol yphenyl ene ether, polyester, polycarbonate and pol yester
carbonate. The wel | -known pol ypherngdrags Bt her resin (PPE resin) can be used
W thout any restrictions. PPE resin 1s represented by the general formula
(1): 7 WD 03/087226 PCT/US03/11141 [Formula 8] R4 R Oo (1) R3 R2n
(Werein, R, R2, R3 and R4 independently represents hydrogen atom hal ogen
atom  hydrocgar bor?gr oup, substituted hydrocarbon, alkoxy, cyano, phenoxy

or nitro reppectiyely, n represents the polynerlzatlon degreg).
Pol yphenyl eng ethet resin used in the i nvention repré%ented by above
general foriful a be |ndependen Hyol yner conpri si

structural uni f a |l e t wo . comclet e exanpl es
of RI , RZT 3an i N , ethyl,
propyl, allyl, ahe ) enzy —~ met Iiyl be o) yl, bfononet hyl,

cyanoet hyl , gyano, i rret hoxy, et hoxycnahenoxy, nitro grjpups, et
o 0

(v)

(Wherein, R’ is aromatic hydrocarbon having 6 to 20 carbon atoms, n’ is at least 2.).

The typical example is ULTEM (registered trademark) manufactured by
General Electric Co. Ltd. The manufacturing method is mentioned in Kokai no. 57-
9372. The polyether imide resin should provide polymerization degree having impact

resistance.
(B) Thermoplastic resin
The thermoplastic resin can be used without any restrictions.

The thermoplastic resin used in the invention is polyphenylene ether, polyester,
polycarbonate, polyester carbonate, polyamide, polyolefin, polyether, polysulfide, etc.
Amongst them all, thermoplastic resin used in the invention is at least 1 kind selected

from polyphenylene ether, polyester, polycarbonate and polyester carbonate.

The well-known polyphenylene ether resin (PPE resin) can be used without

any restrictions. PPE resin is represented by the general formula (I):




The concrete exanples of PPE resin are poly(2,6-dinethyl-I, 4-

phenyl ene) et her, pol y(2, 6-diethyl-1, 4-phenyl ene) et her,

pol y(2-ne hyl - 1, 4- phenyl ene) et her,

pol y(2- rrewr%qy%ng&r opyl -1, 4- phenyl ene) et her, poly(2, 6-di pPCT/qSGanA{“
phenyl ene) et her, pol y(2-ethyl-6-propyl-1, 4- phenylene)ether

pol y(2, 6-di net hoxy-1, 4- phenyl enei t hei? pol y(2, 6-di chl oronet hyl - 1, 4- pheny
| ene) et her, poly(2,6- dibronmoneth zf:]henyl ene) et her,

pol y(2, 6- di phenyl - 1, 4- phenyl ene) et her, .
pon(26d|tonI 14ph ny® gne) et heR,

pon(2 6- di benzyl - 1 4- pHenyl e I
pol y(2, 5-di net hyl -1, 4- o. pre%grred PPE resin is the
pol ynmer having R | and group, pecifically al kyl group having
1 to 4 carbon atons, n in the apove formula(l). Thus, poly
(2, 6-di nethyl -1, 4-phen | ehig) et her Rigs prefef ably used. Moreover, when PPE
resin is copolynmer, 3 allkkyl substituted phenb! in the above 8 WD 03/087226
PCT/ US03/ 11141 nentioned pol yphenyl ene ether unit e.g. copolynmer having a
part of 2,3,6- trinethylphenol, can be included. Further, in the PPE resin,
copol ymer havi ng grafted styrene conpound etc., can be used appropriately.

As styren 0 u . R | uene,

chl or ostyfwﬁgn& h a%’éiz %ﬁ%ﬁ%d}bgﬁ‘%ggpr%{e@?ﬁé@%ﬂ#{iﬁﬁlgl \}}%{lgg% @ of PPE is
0.10 to Ohﬁdroéail&drg)gmup, Csrmbartm‘ecbrhychbcam alEh)dyye@hﬁas phetiory Usre ditran t he

i nvention are, eneraII ﬁ&‘i ratl c dio ! VI ng 2 to 10 carbon atons,
alicycli cr"dP"(ﬂ“§e r“feﬁéﬁs?m phaerizatio &ed from at |east one kind of
aromatic di carboxylic acid, aliphatic dicarboxylic acid, alicyclic

di carboxylic apjipheigicht Qtlhér redth uRdFihithe iV&ltdn répi@éént@é b?'fabd\leﬁg%ﬁelﬁi ycol ,
propyl ene glycol, 1,4- butanediol, neopentyl glycol, 5- pentanedlglycol
1, 6- hexanraiull cah g indgpendent polymes somprisiag one king jof &tyu,cmr@l WMt such as
cyclohexan |nethanol etc. are mentioned, and part of
t hem has F?Pngﬂ"%a)lcfﬁ{;o?&ﬁ?@gg ‘havi ng 400 to 6000 nol ecul ar weight. In
ot her words, they can be substituted by pol yethyl ene glycol,

The concrete examples of Ry R; Rj3and Ry are chlorine, bromine, iodine,

methyl, ethyl, propyl, allyl, phenyl, benzyl, methylbenzyl, chloromethyl,

bromomethyl, cyanoethyl, cyano, methoxy, ethoxy, phenoxy, nitro groups, etc.

The concrete examples of PPE resin are poly(2,6-dimethyl-1,4-
phenylene)ether, poly(2,6-diethyl-1,4-phenylene)ether, poly(2-methyl-6-ethyl-1,4-
phenylene)ether, poly(2-methyl-6-propyl-1 ?prheny]ene)'ether, pol y(2,6-dipropy1- 1 ,4-
phenylene)ether, po]y(2-ethyl—6-propy]-vlb .4-phenylene)ether, poly(2,6_-dimeihoxy-l 4-
phenylene)ether, poly(2,6-dichloromet}_rylj Iv,4—,ph‘ernyle‘ne)‘ethcr, 'pol y(2,6-
dibromomethyl-1,4-phenylene)ether, pply(2,6-diphenyl-l ,4-phenylene)ether,
poly(2,6-ditolyl-1,4-phenylene)ether, poly(2,6-dichloro-1,4-phenylene)ether,
poly(2,6-dibenzyl-1,4-phenylene)ether, poly(2,5-dimethyl-1,4-phenylene)ether, etc.

The preferred PPE resin is the polymer having Ry and R, as alkyl group,
specifically alkyl group having 1 to 4 carbon atoms, n at least 50, in the above
formula(l). Thus, poly (2,6-dimethyl-1, 4-phenylene) ether is preferably used.
Moreover, when PPE resin is copolymer, 3 alkyl substituted phenol in the above

8




pol ytetranet hyl ene gl ycol etc. or their m xtures. The exanples of aromatic
di carboxylic acid are terephthalic acid, isophthalic acid, phthalic acid,

2, 6- naphiyipalspeRa¢li carboxylic acid, 1,5- naphthal ene di caphrxydigs acid (or
ester derivative), 1,2-di (p-carboxyphenyl) ethane, 4, 4-dicarboxy diphenyl

ether and their mxtures. As for all these acids, at |least one kind is

|l i sted but the aci ont ainj,ng at |east .80 |.ar % of phthalic acid, is
preferr ed@nt@egpp&yﬁqrﬁy&na F@ﬁgwg&g‘i Ccogg!yg}er mﬁ)ﬂﬂ%ﬁyﬂ? 8{@%’% hal ene

di car boxyirintetiddplsbnol) @408 MEMBed! FaARROMMthé PPE fdsth, cép r@@vihg Bfafied .

di carboxylic acid, 1,4-cyclohexane dicarboxylic acid or thejr derivatives,

but the ns¥tene porapaund gtf..ican be usedhappronaatslye A8 slyzanp sappeundeich agr it s
derivative. Long chained dicarboxylic acid, such as _adipic acid, azelaic
aci d, dod¥¥®pe® drmehysianevinditeluers chigrpsrsae steapiedneluded. The used as

al i phatic dicarboxylic acids. The dicarboxylic acid can coptain derivatives
of al kyl prsfesred fimiting visegsity pf BRE &5r0.10 i &h§0/{dl/gkinshlorofarm ¢S de, salt, acid
chloride, acid bromde, etc. 9 WO 03/087226 PCT/US03/ 11141 The suitable

pol yest er O LS.t ra ' el d | C, 1Sk [
di car boxyr{;lgé%%i %ti‘m. &?d %ﬁé{%ﬁéﬁg@g&&eﬁ%ﬁﬁ*l al%'_h Qé-lc- a%gﬁ(l@g?— ('38](0 Wherein, n
valr i eshf lran‘bdh atomG)h aliha&tﬂimgisls dirhtldaeialnhixturdfseonda'iveé drona bl leag @ny darideof | s
pol yet hyl ene t.erepht ate, ..Qol. ,4- hutylene terephthalate), and their
i xtur ) SmalE dempaRd ot Bt Bioarberideid Aot b AFALPRRA b 1 oi ng
little amount (e.g., ‘

As diols, aliphatic diols, such as ethylene glycol, propylene glycol, 1,4-

butanediol, neopentyl glycol, 1,5-pentanediglycol, 1,6-hexane diol having 2 to 10
carbon atoms; alicyclic diol, such as cyclohexanediol, cyclohexane dimethanol etc.,
are mentioned, and part of them has long chain of glycol having 400 to 6000
molecular weight. In other words, they can be substituted by polyethylene glycol,

polytetramethylene glycol etc. or their mixtures.

The examples of aromatic dicarboxylic acid are terephthalic acid, isophthalic
acid, phthalic acid, 2,6- naphthalene dicarboxylic acid, 1,5- naphthalene dicarboxylic
acid (or ester derivative), 1,2-di (p-carboxyphenyl) ethane, 4,4-dicarboxy diphenyl

ether and their mixtures.

As for all these acids, at least one kind is listed but the acid containing at least
80 molar% of terephthalic acid, is preferred. As alicyclic dicarboxylic acid,
decahydronaphthalene dicarboxylic acid, norbornene 'dicarboxylic acid, bicycloocfane
dicarboxylic acid, 1,4-cyclohexane dicarboxylic acid or their derivatives, but the most
preferred is 1,4-cyclohexane dicarboxylic acid or its derivative. Long chained
dicarboxylic acid, such as adipic acid, azelaic acid, dodecane dicarboxylic acid and

succinic acid, can be used as aliphatic dicarboxylic acids.

The dicarboxylic acid can contain derivatives of alkyl ester (e.g. dialkyl ester,

diaryl ester), anhydride, salt, acid chloride, acid bromide, etc. =~
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0.5 to 5% by weight) of unit derived from aliphatic polyol, can be used. As
aliphatic polyol, glycol series, such as pol yethylene glycol is |isted.

These pol y@sispkm2@r € manufactured according to the net hegrRRM1@4Hed in US
patent no. 2465319 and 3047539. The other suitable polyester, V\/%Pch can be

used in the invention is obtained by reacting alicyclic polyester, such as
cis or trans isponer, 1.4-cycl ahexane, di ngt hapol. . (.or,. their m xture) and
the nixture of % B‘Bﬁﬂ‘?awlxes%irﬂs’%dﬁ ee‘?%ﬁ&ﬁapf]éll‘%{@f'ﬁ .d’éh"fléld S8 er can be
repr esent gda¥xylftecd. ven fornula: Formula 10 0 Il - G- --OCHR2 CH -OC
Furthernore, other suitable polyester is _ copolyester derived from

cycl ohexane di net hanol, al kyl ene glycol and aromati c di carboxylic acid.
The copol yester is 10 WO 03/ 08722 S03/ 11141 obtai ned by the

pol ycondensation of cis or trans isoner of 1,4-cyclohexane dinethanol (or
their m xture) and al kyl ene glycol with ar omatigb di carboxylic acid. The

result can be represented by the giveg fornul a. " Formula | | O it II
--f0-CH2 CH2 -0-CC OO0 Il N - 0-(CH2) 0=C._| C .. In the invention,

a pol ymer in which at Ie'a_g ng paét_; f _rbnomkt Contains a flexible
segrment unit |ike pol yoxy qﬁalz @ or pol yW§ ftyl ene can al so be used. The

(Wherein, n varies from 2 to 6).

Amongst the all, the most suitable polyester is polyethylene terephthalate,
poly(1,4- butylene terephthalate) and their mixture. |

In the invention, aliphatic acids and copolyester comprising little amount (e.g.,
0.5 to 5% by weight) of unit derived from aliphatic polyol, can be used. As aliphatic
polyol, glycol series, such as polyethylene glycol is listed. These polyesters are
manufactured according to the method mentioned in US patent no. 2465319 and
3047539. |

The other suitable polyester, which can be used in the invention-is obtained by
reacting alicyclic polyester, such as cis or trans isomer of 1,4-cyclohexane dimethanol
(or their mixture) and the mixture of isophthalic acid and terephthalic acid. The

polyester can be represented by the given formula:
Formula 10

o 1]
o o

N c-

Furthermore, other suitable polyester is copolyester derived from cyclohexane

dimethanol, alkylene glycol and aromatic dicarboxylic acid. The copolyester is

10




exanpl es of such polyner are polyethylene glycol, caprolactone, and the
pol ynmer prepared by m xi ng conpound of dicarboxylic acid containing

pol yoxyal o @ne2é6egnent during the polynerization react ipgiyysedrdidihe

obt ai ned pol ynmer possesses rubber elasticity. These kind of polyester are
comercially avail able by the pr oduct name HYTREL and LOMOD manuf act ured

by DuPont r respec S pol yest er
resin nenf Sﬂg‘geb (ﬁe plz:)p’? ﬁ%i)%?i@r%‘n 8f & eoph%'jﬁgﬁ d¥°é“én§§9y‘¥ef’h lil‘ﬁ‘ggie';e

t er epht haliiaiethandiqby the it Insikxe)aad dikiyRhé glyod] wis spktiatieirboxyhid acidol yet hyl ene
napht hal ate are appropriate in the invention. Polyester resin that is used
in the inventr an be obt ai ned onnercra and can also be prepared by
t he mell-knomm ﬁgﬁwﬁéﬁfﬂﬁﬁﬁﬁwp $§?E#Y%9@01466 Pol yest er used in
the invention has intrinsic viscosity 0.4 to 2.0 dl/g when neasured in the
range 23 to 300 Cin the 60:40 m ¥ph@aQl phenol and tetrachl oro et hane or
sonme another similar solvent. The wei ght average nol ecul ar wei ght is 10000
to 150000, preferably 15000 to 100000. 11 WO 03/087226 PCT/US03/11141
Aromati c polycarbonate prepared by the melloknomn net hBds, such as phosgene
met hod or fusron ﬁg‘ \.k3é 63/215 andll02: 124934) can al so
be used as polyca Hn|09 £5 anapéjbontarns

pol ycarbonate and phenol conponents. In order t- ntroduce pol ycar bonat e
conponent, phosgene, diphenyl carponate etc.. are nentioned as precursor.
The exanples of di phenol are 2, 2- ﬁps(l-- dro phenyl ) propane (called as

bi sphenol |br - enyl)propane
2, 2-bi s(3, 5 di rreth—ytqos_eif‘15 sdlr oxypheny ‘

-brs(4 hydr oxyphenyl ) cycl ohexane, 1, 1-brs(3, 5-
di et hyl - 4- hydr oxyphenyl ) cycl ohexane, 1,1 -bi s(4-hydroxyphenyl)decane,

1, 4-bi s(4- hydroxyphenyl)propane, 1, 1 -bis(4-hydroxyphenyl)cycl ododecane,
1, 1- bis(3, 5-

In the invention, a polymer in which at least one part of monomer contains a
flexible segment unit like polyoxyethylene or polyoxybutylene can also be used. The
examples of such polymer are polyethylene glycol, caprolactone, and the polymer
prepared by mixing compound of dicarboxylic acid containing polyoxyalkylene
segment during the polymerization reaction, and the obtained polymer possesses
rubber elasticity. These kind of polyester are commercially available by the product
name HYTREL and LOMOD manufactured by DuPont and General Electric Co.

respectively.

Amongst the all polyester resin mentioned above, polybutylene terephthalate,
polyethylene terephthalate, polycyclohexane dimethanol terephthalate and

polyethylene naphthalate are appropriate in the invention.

Polyester resin that is used in the invention can be obtained commercially and
can also be prepared by the well-known method mentioned in US patent 2901466.
Polyester used in the invention has intrinsic viscosity 0.4 to 2.0 dl/g when measured
in the range 23 to 30° C in the 60:40 mixture of phenol and tetrachloro ethane or some
another similar solvent. The weight average molecular weight is 10000 to 150000,
preferably 15000 to 100000.

11




di et hyl - 4- hydr oxyphenyl ) cycl ododecane, 4, 4-di hydroxy di phenyl ether, 4, 4-
t hi odi phenol , 4, 4-di hydr oxy-3, 3-di chl oro di phenyl et her and

4, 4- di hy dyyexasog722¢ di hydroxy di phenyl ether. They can be ygegishirdenendent!ly
or in conbinations. In addition, conpounds containing at |east 3 phenolic

hydr oxyl groups can be used. Aromatic copol yester carbonate can al so use as
pol ycar bonat e. Ontﬁly rbonat der ed fromaromatic_diol and
ester unit derf* (P“?ﬂa a}vF%';foPWE '3%3‘5%0%‘”%? aci d
having 6 pkosgéhe xﬁahb@er ﬁisfbiismeﬂib@ (el knkﬂqw 63N93aBeaa 0B M9d4pem f usi on
met hod for aromatic pol ycarbonate (refer US patent no. 4,238, 596,

4, 238, 5972lsmbe sses!@g pebyegrbeesie it the innention Fobigatbengie é@‘ﬁ?lés pelycabamitsst t he
anor phous 4 SHeABP 3n§rg§e§ﬁ Ordef 16 RRGHADIAAR maéa gha.% SphobdehBS! {1 on

t enperature s pre el SuChas pol ycar e, ster’ ‘carbonate, etc.
(O Fi br odiphemyl cdrboreasett.i dré mentidned s precursorr ei nf orced filler wth L/Dratio
at |least 100, preferably at | east 150 Furthernore, there are no specific

restrictions, t gener al S t,han 3000 is
desirabl e. Theﬂlq Sg % 8* r‘fll"glreeél arg; ??é’#s?‘?gy%'f”%ﬂ’z‘& l?pd?énﬁe(s%]eg $ect ed from
gl ass fi bb@?hensamomfulm 8-dibrofd- HydtdxyphenyDPfbpaiy, am-s:s(fm dichethine fi brous
reinforced filler can ed as a conbi nati on of | east two ki nds. The

m)s]'E appr tpr .had@xy@egylaggpqqebr d,l- EQ(WWYBW@GYW%SIEHP@@ Mt is
d
preferre fn% ?%p‘ﬁ‘&gg‘?@p %ggg&sq {5‘9{14%3%8%?&3'%‘19&5"@ ﬁe g@gents from

t he vi ewpol nt reover o rarse t he5|on of
resin anHydrexyphm)d)pr@aagentl l+ms(4$1yd&xyp}mhylecwb>dpdmmess thb—bis(ﬁr $-ace of

above. menBrsbT Rk RahaEaae. o TRl o) "Pier 1 Fsii ng

agent, sugfiodiphenbl, 28.8-EIR)dRdxy0T)3 AskBlbro Hnbhé‘@i’étl%rcméﬁh'm@ dgRIAdxyed, s~ can be

used for processin Epoxysi | ane, am nosil ane, vinylsilane etc. are |listed
as si | anedihydioxy ipheguather. aFeynesndks Resdyindensariently, Orcmoeembinationst |t ar e

addition, compounds containing at least 3 phenolic hydroxyl groups can be used.

Aromatic copolyester carbonate can also use as polycarbonate. It contains
carbonate unit derived from aromatic diol .and ester unit derived from aromatic diol
and aliphatic dicarboxylic acid having 6 to 18 carbon atoms. The well-known
phosgene method and fusion method for aromatic polycarbonate (refer US patent no.
4,238,596, 4,238,597 and 3,169,121) can also be adopted to prepare it.

Amongst the amorphous thermoplastic resin, a compound having high glass

transition temperature is preferred, such as polycarbonate, polyester carbonate, etc.
(C) Fibrous reinforced filler

The fibrous reinforced filler with L/D ratio at least 100, preferably at least 150.
Furthermore, there are no specific restrictions, but generally, lgss than 5000,

preferably less than 3000 is desirable.

The fibrous reinforced filler is at least one kind selected from glass fibre,
carbon fibre, titanium fiber, and ceramic fibre. The fibrous reinforced filler can be

used as a combination of at least two kinds. The most appropriate is glass fibre.
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mentioned as titanate coupling agent. Wien using a glass fiber as the
above-nentioned reinforced filler, it is desirable to have a dianeter of 1

to 20 mwidbsjgned h about 0.01 to 50mm |f fiber Iengthp'bzfmg@gu?hort, t he
strengthening effect is not enough, and adversely if it Is too ong, it

will affect the surface, extrusion processability and nol di ng
processability

of he | ded article, which is not. .desi.rable As gl ass
i bre. “hoth 1 olhd: mesed fise hntbedsirtd s B Brbesiea P e s
Speci fi cafrbin, thévigwpsisit ofwarkatsiEity. Mooves in Srder ta%4ise the glilRsionaf eesfient i oned,
but E glass is suitable fromthe viewpoint of durability, insulation and

cost. (D)anosinforping@gent ipisgienirablg foipregessithe syrface of reinfprcingagsnt with

above- ”E%Au?,@ﬁga%eggfagy hay 48 BBRldEr. The hiftvelriertiBfich ArdQfl e dRAUP 1 NOT gaN! ©

filler (D). us 1 norganic l'er ‘are a one d selected
fromthe gvauplingdgest Thy figisheig aférmksash ansilahecoupling sgentiititanatepot assi um
titanate, ‘g‘%ﬁ.cel ain cl aﬁ, cl a&/ talc, . | | as.ﬁ onite, carbon ?I.ock, etc. As
scaly gl aSPHingpgeat ety capbe used for PFOSEAting ysifang, amipostlang, YiyIsilagsy rn,
and (L/ D) efcadrk Gst8d ad $RAE couplifg REHE, 208 AfbnodiRExy bidate, [dodtdimtd Gedrd N the

I nvention are scaly glass flakeés, the maxinmum dianmeter of the resin

conposi t i pentienefl @sHtapsig gouplipng@gentm preferably in the range | to 500 it m
and aspect ratio (ratio of dianeter and thickness) at |least 5, preferably

10, and nost pmfeﬁflfiﬁgai ﬁxsfg%%rg@g ea%gv?-fngﬂtmeg%i%zc%a%ll thjiLJ.SOB( 11141

Al t hough comrercially” avai ass es can be used’as it is, and in

case if i Hesirablbtehaled didrhdtert dfd t6@9i im biid leagth About 96d tab0mm. dffibeeli ng. 1 f the
maxi mum di aneter of above-nentjioned gl ass fl akes exceeds 1000 m it
resul ts t lengthds osbert.ithe strangthenigg effey 1nal saouel, andcpdyverselyif i @9 ni xture with

resi 0 TR Q5P Hirl] 1 Whdnec e Ih LG8y B8 ARl SRbocRBfy bf €5 Of 2

nol ded ar 1e. %r aspect rati1 o |
the molded article, which is not desirable.

As glass fibre, both long fibre type and short fibre type can be used.
Specifically, E glass, C glass, A glass, S glass, M glass are mentioned, but E glass is

suitable from the viewpoint of durability, insulation and cost.
(D) Non-fibrous inorganic filler

The filler other than above-mentioned fibrous inorganic filler is used as non-

fibrous inorganic filler (D).

The non-fibrous inorganic filler are at least one kind selected from the group
of scaly glass flakes, milled glass, mica, potassium titanate, porcelain clay, clay, talc,

wollastonite, carbon block, etc.

As scaly glass flakes, flakes pf _maximum diamete; (L) less than 1000 2 m,
and (L/D) ratio at least 5 is preferred. The glass flakes used in the invention are scaly
glass flakes, the maximum diameter of the resin composition is less than 1000 4 m,
preferably in the range 1 to 500 u m, and aspect ratio (ratio of diameter and

thickness) at least 5, preferably 10, and most bréférred is at least 30.
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| ess than 5, the inprovenent in heat distortion tenperature of the nol ded
article is inadequate, and al so has the tendency of |ow |zode irrpact

strengt h. weysRemes . the scaly fillers having equal aspectperalshfdp th
above-nentioned glass flakes anong the fillers conprising mnera such as

talc, mca, wollastonlte etc. are the nost suitable fillers. I\/breover in
case of short f such as, potassiumtitanate, mlled glass., L/D ratlo
shoul d be | essA[ femmergial 35‘?“??)‘?@ § flakes fam e uged a&dﬁgt angih gse | or s

ot her thaff:ﬁﬁ%‘l’éﬁd@@ﬁrﬁth@l‘k@ﬁsﬁm' 1tlc8h Be WiddufRY BFifdifs. NAMHeinfdxemEinZRamélerl to 1000
um preferably | to 600,u mare preferred. The non-fi brous i norganic

filler useﬂabavemnomxbgllasa)ﬂakhseacmds WQQ«& my it reseltst toethenadassifiestean i f it i s

required. According to the vent|j on, e i.ncrease in | xpansi on
coet 1 o cANMEDleRdiR ) thecm EHWIP‘B%U‘%‘ f’"F?‘Pé‘?aygh?GO'ﬁﬁﬁ‘lfij‘S GO9I | or are

used si nmulfranaq ggﬁnlﬂ‘ceﬁ r%ﬁue?lgg'?%f‘%qn&@ea’hﬁieﬂeénftl'l@étﬁéishahﬂ| ir 8pectratiis esul t,

resin conpositi anding dinensional stability can be
fabri cat etess thah SAtheaimiprexenent irehedt distortion Temperdtiralaf themeldedaatidle)s salts are
bei ng used i,n t ear 'h) used to prepare

al kal i rref"gfieo(“ grﬂﬁ‘)a\{sgg\af g’%{? J%E%?ﬁﬁ]w Iﬁ(g‘fa@gf’ﬂﬁ{r ‘hium  cesium

rubi dium beryllium nmagnesium calcium strontium and barium Anongst the
all, sodium anlsﬂomtrasﬂietm@rﬁﬂlm dhving equal ageci fatioalk Ithe platvaandntionedAs al kal i
earth meta| ts, arotgahhc al kali, sulfo ate Paﬁloned i n Kokai  no

50- 98546, g‘&? $ &meng eI3CAMRFIRIRE MiRgLR af“cbéa G 1€ WO ﬁ%{?'éte(eé‘i omati ¢

sul f one: aPhherﬁQﬁsﬁ'ihblmlé@ phenyl) nentioned in Kokai no.50-98549, alkali
sul f onat e of arorrat Ic 14 WD 03/087226 PCT/US03/11141 ketone (sulfonic

acid radical replaced with hydrogen of aromatic ring) rrentloned |n Kokai
no. 50-98547, aovere jreease ofphaat fibesusuch as petassimg titanalg, miledcglass, L/

no. 50- 116%8‘%59%@@)9%%2@%&%@%pefgxragmés'ss?hﬁléﬁal' car bonat es rrentloned in

Kokai

In addition, fillers other than above mentioned fillers with average particle size
0.1 to 1000 u m, preferably 1 to 600 u m are preferred. The non-fibrous inorganic

filler used in the invention does not need surface treatment even if it is required.

According to the invention, the increase in linear expansion coefficient is
controlled when fibrous filler and non-fibrous filler are used simultaneously as
compared to blended fibrous filler. As a result, resin composition with outstanding

dimensional stability can be fabricated.
(E) Alkali earth metal salts

The alkali metal (earth) salts are being used in the invention. The alkali metals
(earth) used to prepare alkali metal (earth) salts are sodium, potassium, lithium,
cesium, rubidium, beryllium, magnesium, calcium, strontium and barium. Amongst

the all, sodium and potassium are preferred, specifically potassium.

As alkali earth metal salts, aromatic alkali sulfonate mentioned in Kokai no.
50-98546, aromatic sulfone and alkali metal (earth) sulfonate (aromatic sulfone: -Ph-

SO,-Ph- : Ph is phenyl) mentioned in Kokai n0.50-98549, alkali sulfonate of aromatic
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sul fonate of aromatic sulfide nentioned in Kokai no. 50-98539, aromatic
ester alkali sulfonate nentioned in Kokai no. 50-98543, aliphatic or

ol efi n sewiceosogizél kali  sul fonate nmentioned in Kokai nope@nidehfidsr phenol
ester alkali sulfonate nentioned in Kokai no. 50-98544, alkali salts of
hal ogenat ed oxocar bon aci d nentioned i n Kokai no. 50-98538, hal ogen

5o be uEaaRE GEYE a8 ica b B0R o BRI arbalip ) Aduiope i e ©2"
cont ai ned Kiokaianop 8098847, hibietocltiid alkalnsulfohatt @sentomsal iyirkokai Ad180-al 6540 eart h

nmetal salt can be wused ip conbination al so. The concrete e s of
al kal i eahtlRgspated nog-areraaticealkslp frrbonatesiBrionebin Kekai g S TRAE e

sodi uni ph%.pyclna?e &aﬁ)ﬂticcéahmeofhanme@ﬁpkBM§% €30-9853 ?kafoﬁﬁﬁé SsterCakat uni 4-
br onopheny 5-trichl orobenzenesul f onat e “sultonate, sodi uni 4, 4' -
di chl or odsnpiﬁmagcl ventionedt w] K2kajuhd. 05&9&543p@tlalwcuw[ p}eﬁnsﬁms rof ckgdhenyl )

Cod: an bi eusraRdnerfBedingfSion BoR 0B, ReHaT SeE it siffaell Mbiconddha 01 ©
di sodi un{ gioraieny 15098544, lkah, <hits F aub%maa @xoca#bH 46 mentioned in Kokai
[phenylpentachlorobenzenephos honat e -sul fognat e

di sodi unf 8PpHkP8A38i halogerranbstituigd aromatiyalkali sWfonate, m%ﬂt’é’ﬁéﬁ imKekad SRenol - A-

bi s(2, 4, 5<hloh f

pol yeod, U EELoh ShERes e “?%dié‘!;% Alkah Sgtempal G0 @ Rbfmer or it may be

pol ysodi urrthinedinarmart-of-upit tha comstituwese ol ypdreTiod alkali earth metal salt can be

A) copol ycar hanat e] pol. Sl.i| f onat e,

sodi unf peHt4IRFOP ‘ﬁw #enzoate] - 3-sul fonate, sodi uni bi s(p-chl orophenyl)

I sopht hal at e] - 5-sul fonate, sodiumsalt of hydroqui none[thi obenzoat e]
[2',4",5" -tricithetsieedie exmspled oMk eatthhetsInalg meaGodd in Kokai no. 50-

pot assi un& ent achl or opheny| éf)henyl met hyl - phosphonat e- 4-sul f onat e, sodi um 2-
chl or ophe g %e@ffesﬁégxm[plpq%l; 4 5-tsighlorabsizsnesulfonate]-4°-sulfonate, calcium[4-

di sodi unbigf =6 &Wfﬁﬁ%r&ﬁeny lponaékgi@féhg@nat e and mﬂ"ﬂmh galt _ of

bi s(2-chl orophe st lane-14, I'sul fonic ac addi tion,
al kal i eadtchlqrmhpﬂenylaarbenajé] -2- sulfmneteyIpbtaissimh[ths(atoblaﬂomhyb rphosphats]d,

4- chl or ophen thlo enzo aci 4. - di chl org. diph sul phite
i sul fon & saifpiate, BRGNS 4B ERRebEn Bl o B
di phenyl's 'tﬁdh%r@phenylterephthalate] sulfonate, disodium[diphenyloxalate]-4,4’-disulfonate,

sodium[phenylpentachlorobenzenephosphonate]-4°-sulfonate,

disodium[diphenyldibromomaleate]-4,4°-disulfonate, disodium[bisphenol-A-
bis(2,4,5-trichlorobenzene)sulfonate]-2,2’-disulfonate, polysodium[bisphenol-A-
polycarbonate]polysulfonate, polysodium[(bisphenol-A-)-(tetrabromo-bisphenol-

A)copolycarbonate]polysulfonate, sodium[pentachlorophenylbenzoate}-3-sulfonate,
sodium[bis(p-chlorophenyl) isophthalate]-5-sulfonate, sodium salt of
hydroquinone[thiobenzoate][2°,4°,5°-trichlorobenzenesulfonate]-2-sulphonic acid,
potassium(pentachlorophenyl)phenylmethyl-phosphonate-4-sulfonate, ‘sodium-2-
chlorophenylbenzenesulfinate-4-sulfonate, disodiumbis(4-chlorophenyl)succinate-
2,2’-sulfonate and sodium salt of bis(2-chlorophenoxy)methylphenylsilane-4,4’-
disulfonic acid. In addition, alkali earth metal salts of triphenyltrimellitate disulfonic
acid, 4-chlorophenylthiobenzoate sulphonic acid, 4,4’-dichioro diphenylsuiphite |
disulfonic acid, 4,5-dibromophenylbenzenesulfonate sulfonic acid, diphenylsulfate

sulfonic acid, tri( a -naphthyl)phosphate trisulfonic acid, hydroquinone bis(pheny]
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sulfonic acid, tri( a -naphthyl)phosphate trisulfonic acid, hydroqui none
bi s(phenyl 15 WD 03/087226 PCT/ US03/ 11141 phenyl phosphate) sul fonic acid,

t et r abr oryoyzpeResOl - A-bi s(4-chl orophenyl sul fate) di sul bepiRehéh:
di phenyl di bronmomal eate di sul fonic acid bi sphenol - A-bi s[ bi -

chl or ophenyl ) t hi ophosphat e] disul fonic acid,
i C.ac

| y(di phepyl si | sul f
o RS LR UR A€ S e P eagpheisine)
bi sphenol ditalferiié i, S-digheh@h hm&b@ﬂmﬂewimmﬂi@t £id BHphewila-BR{wks@ar e al so
| isted. Furthernore, disod umthiophene-2, 5-disulfonate,

cal ci um t Rhlgrsmbenyl)shioghesphstel disulfonigiagich a@u@ﬂwﬂgm@@m}w%ﬁaw@md
sodi um 4- EB@{%JB&?@ ?etl%clﬁwffoﬁgﬁx%n%l %M@nﬁc n?é&”%ibh&&ﬁ DEbis(2,4,5-

sodi um 4, | opene- ona
di br ormpymaﬂlonebeﬂzamhdlﬁmaﬁe)esulﬂmmmmamhs(edS, 5'-di sul fonat e,
tetrasodi um copper - pht haocyani ne tetrasul fonat e,

2,4,5 7-tetrac r obenzot ene at

Gi Soat um 5. 7 PuRERERT oo RsSRERShteRels Z el ks o calgivar tigebene-2-
(trifluor %Iﬁnbté' sbdinmciengothiophérie MU Hbfate, _ sodium-4-bromothiopene-2-sulfonate,
cal ci um 4, 5- di br onot hi opene- 2-sul fonate,

cal ci um 2s&lignrbremotionsasie- @@Wf%atb@m@tb@pméwf%a@n 5pdindrhbopene- 3-
sul fonat edlb?&g%ﬂg"d%lesf HJH%&@D tdmo?ﬁﬁpﬁdﬁzo%’fcﬁ ﬁata,l ]Letrasodlum-copper-

sodi um pyridin sul fonat e, clum pyrrdine-
sodi unt 4- phthasoygmineli nmﬁsxﬂfdnbtenat 2,4, 5Bthtraphl@robenzothiopene-3,6-disulfonate,

di chl oro- 3: ni.tr I O suLfonate,. dium 2, 5-

di chl or ot 158‘%3 Wei2dé‘gfqrﬁqig‘f"@#“rﬁfggdﬁ"%’fﬁggﬁ?’t s of trifluorofWPsfie sul fonic
aci d, di spafusloRletiyPpPidihélsataendiel enecaldinid R dibrih@Riopstlel Dlilfonae] d.

di cal ciumslats of pyridine-3,5-disulfonic acid, disodium slats of

tetrachl opd@@mz%éﬁbrgmethmpgm ponifenatsi d, | i sodium2ehs-tribromothiopene-3-
trichl Orog«g%&g '”‘Eoé‘ﬁ mSHs %&%xﬁotﬂfb’p@m—i @61?@%&‘" Y53id t@?igﬁi g\hPo% oro

copper pht haocyahi ne PR rasul'toni ¢ fumsa rachloro
t hi adur enealdiumspyriatines3-sulfahates odi sodiutal icgambyridineDisolforinee) z gbdinmzbe sul foni c

a1 ts of Qoo BGOSR, o SOFbAe aGoREOPeRRGAEN | - Kokal
no. 50- 11§RAdiumPiIBlof UififorothRfene sulfonic acid, disodium slats of thianapthalene

indene indico sulfonic acid, dicalcium slats of pyridine-3,5-disulfonic acid, disodium

slats of tetrachlorobenzopyrrole disulfonic acid, lithium salts of trichloroquinoline-8-

sulfonic acid, tetrasodium salts of octachloro copperphthaocyanine tetrasulfonic acid,

barium salts of tetrachloro thiadurene disulfonic acid, sodium salts of

dichlorobenzothiazole sulfonic acid,. calcium salts of 3,4,5-trichlorothiopene-2-

sulfonic acid, disodium salts of 3,4-dichlorothiopene-2,5-disulfonic acid etc.,

mentioned in Kokai no. 50-116542 can also be used.

In addition, sodium-24,6-trifluoroacetophenone-4-sulfonate, disodium-
benzophenone-3,3’-disulfonate, sodiumf4,4’-dibhlorobenzophenone—B,3’-disulfonate,
calcium-4,4’-dichlorobenzophenone—3-éulfonate, sodium-3,3’,4,4’-tetrachlorobenzyl-
5-sulfonate, calcium-2,3-dichloron‘aphtho_quinoné- x -sulfonate, barium-4,4’-
dichlorobenzophenone-3-sulfonate,  sodium-1,5-dichloroanthraquinone-disulfonate,

sodium-2,5-dichloroanthraquinone-disulfonate, =~ sodium-4-(trifluoromethyl)-4’-
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In addition, sodium2,4,6-trifluoroacetophenone-4-sulfonate, disodium
benzophenone- 3, 3' - di sul f onat e,

sodi um 4, Wo-dloghber obenzophenone- 3, 3' - di sul fonat e, PCT/US03/11141

cal cium 4, 4' -di chl orobenzophenone- 3- sul f onat e,

sodium 3, 3',4,4" -tetrachl orobenzyl - 5-sul fonate,

calcium 2 I a ' 4.4 ..

di chl or o beﬁrog %l%ﬁgﬂ%mfﬂlﬂ?tgh%@%}g-# ngolé £opri\£é1 on7n>,-4b %{lllf&ﬁte, ’ml}ennoned

1, 5-di chl imrloaﬁi ho.5Q9854N eartilso be @eal e,
sodi um 2, 5- di chl or oant hraqui none- di sul f onat e,

sodium4-(trif ronmet h -4' - 1 03 72 /USO/l 141

ni t robenzophen%‘ffg‘ CERPTFo A EN Sg‘é(ﬂ?&\{!& E@‘gﬁﬁ'ﬁ Hﬁ sqdivm saft0fat o

ment i onedy 4t-gibkskat d%enﬁ@uﬂ&{%@ s@ifghi@l 84d beca!b?xﬁﬂ sﬁw bheumlge-450di um sal t
of di phenyl sul fone-3-sulfonic acid, sodiumsalt of 4,4 -dibrono

di pheny! - Bitrofliphenybsutfond-mi cswlfonir, cedidi ursaleiym  ofsalg- clfrforé-(‘llﬂﬂl'o-3 -

ni t rodi ph C I

(i1 uor CHERTSne 0 BBherD e PhtsE: §5Feds filhf'sh BL g eI QR

di phenyl SBLBf-disel-forﬁc &id (ﬁ:smdhfnosulmfm cichliorodigheiyisaHbie-H°’- sulfomc acld,
4. 4" -di chl or hengﬁéul f one-3,3 sul fonjc

di,sodi,u It of
4,2' 4 5d15?<§9ma§ekﬁp en‘pfhéﬂwélﬂr?wnzlSslfmeaﬁﬁémfenl&e‘?le and GElEuMel um sl t
of 4, 4' - dighieol P=dlopdoros, Pf’d?ﬁ eﬁslﬁ'n*oﬁélgs élmméuhﬁ%eﬁmaea ﬁm@i?a%b oned in
Kokai . no. '50- 98549 can’al so b Eornul a Il O SBNG C 3
" O SO3NEP-B8$HHI1cAN Blso beugEENa 0 O Mor eover , d| SOdI um squarl c acid, barium
resin acid, disodiumchloranilic acid, cal ci um chloranilic acid, di sodi um
croconi ¢ acid, disodium chloranil 'F%mﬁ H barium chloranilic acid etc.

mentioned in Koka| no. 50-98538 carmr @ be used.
ﬁ’ i 1
c O-QfQ-o-@- o~ O-$-0--O-Ofe
SO;Na CHo ° n

c o—@-o—@—; | o—O—oOEsI ) cny

SO4Na -0

0 o
OO0 i
c ﬁ 04\ | O_Q_ﬁ o O_Q_ﬁ ]
Y SO4Na 0 0 »

Moreover, disodium squaric acid, barium resin acid, disodium chloranilic acid,
calcium chloranilic acid, disodium croconic acid, dlsodmm chloranilic acid, banum

chloranilic acid etc. mentioned in Koka1 no. 50—98538 can also be used.

Furthermore, sodium-2,5-difluorobenzene sulfonate, sodium-3,4-
dichlorobenzene sulfonate, sodium-2,4,5-tribromobenzene sulfonate, sodium-2,4,5-
trichlorobenzene sulfonate, sodium-p-iodobenzene sulfonate, sodium-2,4-dibromo-5-
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Furthernore, sodium 2, 5-difl uorobenzene sul fonate, sodium 3, 4-

di chl orobenzene sul fonate, sodium?2,4,5-tribronobenzene sul f onat e,

sodi um 2, dosnbhhehl or obenzene sul fonate, sodi um p-iodob f onate,
sodi um 2, 4-di bronop-5- 17 WD 03/ 087226 PCTI US03/ 11141 fl ggﬁjggsr@glnle

sul fonate, cal cium 2,5-di chl orobenzene sul fonate, sodi um 2, 5-

g: gglj?lrj(r)nbﬁ{l]ozro e e Sl olilLt]ce? n%glgihms-?g1(fi|crﬁé}*b§en-zgr{ebr QTRRAENY ko fumS4.f onat e,

2, 5-di chl gieRibRBéSRSe-1,31difi1fondte; Sddhmh-aphambmesHiienaufoddte, disdidnpnat e,

sodi um 2, 4- di ni trobenzene sul fonate, cal cium 2-chl oro-5-nitrobenzene

sul f onat e2,5¢lighiqrobanzenet }, }-bis(4icphinrephepyhesbylonend3 sdisylfamatee, sodium-2,4-

claci um 2. - 5-nj n I . i.0 [0, Kokal no. 50-98545
can ol o AateBERene W RE SRR A RS o e Sl (BSR4

di chl or oditgfhsoryiethyHbeaheer- ssilfomats e clacium-2-chloro-5-nitrobenzene  sulfonate,

di sodium 4,4’ -di.chl.oro-1,1" -dinapt hyl sul fi,de- 5,5"'-di sul fonat e,
sodi um 2-WF‘E‘WFW“%%H%—@%%@GE'&{‘%? é‘bﬂﬁef}m 2.3,5, 6-tetrachl oro- 4-
cyanodi phenyl sul fi de-4-sul fonate, sodiuml, 2,4,5-tetrachl oro-3-[p-

(trifluoronet hyisydhmrdiphdniyRhHidedphaiisifohite) - benzene- 4' - sWodiurau@;- menti oned
in Kokai no. 50-98539 can al so be used. Sodium?2, 3, 4 ent achl oro- a

5, 6-
-styrene dighlprodiphenylsddasdnstlifonatn, or disoripm-4.4 udickiaee bl ;-dl.naptgylsu]ﬁde-

cal ci um 253’-315?!1’ a e”§&5§Un?-'§'£}ﬁtr8thia§£%B&@%uﬁbﬂaﬁé?&%hﬁn-z?395?6-%91%8}@&“' oro-
1, 3- but adi’ené-T-sulf onat e,

bar i um 2- gahodiphedyBuMidé-45sulfohatz.af | uor ocycl opsxlivwnd;2,4,5-tetrdchloras ¢p-

sodi um 2, 4-.di chl or ot gl uene- -sul fanat e, digsodjum 2,4, 5 6-tetrachl oro-m
xyl ene- a(t‘,'lﬁl r°®8é’¥ﬁ?%8ﬁlg]?‘81'g'@eey{?ﬁ?n}5 W%‘%F?Blfg?ad%ne-méﬁpg f offat e,

sodi um  hrpkahbWsn-0853YchpRys BEEsegul f onate, sodium 1, 2, 2, 2-tetrachl or oet hane
sul fonate, sodium?2,3,4,5,6-pentachloro- Q -styrene sulfonate,

sodiumtrichlorovinyl sulfonate etc., nentioned in Kokai no. 50-98542 can
al so be used. Sasiunoehd.Sdinsowchiarac hf ostyrragt sulfamate; ¢ sadinm-righireviagh e,

di cal ci um q I orenclat e, ., stronti ym chl grendate, sodiumftrichl orp acetate,
sodi um 3, shlignatsy ealeium-2,3.4 Sefy-Rentabromo- 3 -styrene sulfonate, sodium-pentachloro-

1,3-butadiene-1-sulfonate,  barium-2-chloro-3,3,4,4,5,5-hexafluorocyclopentane-1-
sulfonate, sodium-2,4-dichlorotoluene- « -sulfonate, disodium-2,4,5,6-tetrachloro-m-
xylene- « , a '-disulfonate, calcium-pentabromotoluene- o« -sulfonate, sodium-
heptafluoro cyclobutane sulfonate, sodium-1,2,2,2-tetrachloroethane sulfonate,
sodium-2,3,4,5,6-pentachloro- 8 -styrene sulfonate, sodium-trichlorovinyl sulfonate

etc., mentioned in Kokai no. 50-98542 can also be used.

Moreover, disodium chlorendate, dilithium chlorendate, dicalcium chlorendate,
strontium chlorendate, sodium trichloro acetate, sodium 3,4-dichloro cinnamate,
disodium hexafluoro glutalate, disodium dibromo maleate, disodium-5,6,7,8,9,9-
hexachloro-1,2,3,4,4a,5,8,8a-octahydro-5,8-endo-methylene-2,3-dicarboxylate,
disodium-5,6,7,8,9,9-hexachloro-1,2,3,4,4a,5,8,8a-octahydro-1,4-5,8-di-endo-
methylene-2,3-dicarboxylate, calcium-2,3,4,5,6-pentachloro  sodium  shinmate,
calcium dichlorofluoro acetate, calcium-1,4,5,6,7,7-hexachloronorbornene-2-

carboxylate, mentioned in Kokai no. 50-97642 can also be used.
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di sodi um hexaf |l uoro gl utal ate, di sodi um di brono nal eat e,
di sodium5, 6, 7, 8,9, 9- hexachl oro-

1, 2, 3, 4, 4x03fesfas OCt ahydr o- 5, 8- endo- et hyl ene- 2, 3- di car be¥Xsad/A141
di SOdI umb5,6,7,8,9, 9-hexachloro-1, 2, 3,4, 4a, 5, 8, 8a- oct ahyd?o)iﬂs !

,4-5,8-di - endo- met hyl ene- 2, 3-di carboxyl ate, calcium?2, 3,4,5, 6-pentachl oro

sodi um shi nmat I hi fl t
calciuml, 4,5, “rfhe%%ﬂrg;(;?ﬁ @?‘bn&eo u%‘{llfg’ g’echrB‘BW‘? atbe@nz%ﬂ’tlﬁom{%’d i n Kokali

no. 50- 97hAgndfim al BzéiRsufddte, 18diP6lafdRinil87 2 26enZénbhikiftndte 1 1 1didodidmu t her nor e,

sodi um benzénesul fonate, st ront i um benzenesul f onat e, naegnesi um

benzenes undrhithalene-266- disulienate, mpetasshem-binhenyir 3. rdisulfongies odisediym-1,1,1-
napht hal e{%ﬁkﬁj{(@? _& gH g/pategnaxée?%%aaﬁhl‘f% A pf?ﬁ&ﬁm?di%anzgrb aUldiqiehse,

di sodi um enyl et hane fonate

di sodi um disbdiﬁmhrﬁerﬁ}ﬂtﬁaﬂemadiﬁﬂfonate. potassium- trans- @ , « '.dichloro
d| sodi umtri phenyl net hane-4, 4' -di sul fonate, potassium trans- a , a

-di chl or dyrespaﬁrﬂefdesuhfonate,cspémwwame sylfenatmeto cepplseheused| f onate etc. can
al so be used. In addition, disodiumtetrachl oro di phenyl ether disulfonate,

di sodi um 4- br d&“ig Ch it fRtradnidrodli Hé r@]i iS@kdnbiMdisodiu

| - met hoxynapht hal'ene-4- su ?ona e, sodi c?] oroani sosl 2‘ sul f onat e,
3 og ium 4- Htmi&mdmﬁephle;eﬂier-ét%sulﬂinsml foahahm—l-me}bmynaphthﬁerdl-lbkulfmate

I benzo t di I i d
pol ysul 1 oFEign s boeRane et Hae: FpB-ieediphery PRy " ' °

pol ysul f oggHigm-100UMEARA UdbaRbYCAbRINe mfo\e&@e BEiuAX | piBy(PBldimeh{onat e,
di sodi um tetlrachl oro di phenyl ébct her di sul fon;@tﬂg%et(l:l F%g’rgt i oned ?n Kokai

no. . h50 p?wselnc apxide)s mo]p|§u . Palysodimopely(2asethyképhenyhrphenyleneal . al kal i
earth netal. r I As I
salts of Bélld?f 3%13'8&?1 0‘558 {) lgﬁ‘i é&gm %@ué{?%n?%ﬁé gogl? nﬁg@lslﬂngﬁg‘g’rf I ug‘re ga

al kane wi @izogioaf &maﬂqroldprenw etier sl faraestc. nmentigned firrkdkay nd. 500 8 car bon
atons, are _used. Th m)st preferred alkali earth netal salts of-perfluoro

al kane suP$Hicanglspbe used
Furthermore, as alkali earth metal, alkali earth metal salts of perfluoro alkane
sulfonic acid can be used. As metal salts of perfluoro alkane sulfonic acid, sulfonic
acid having perfluoro alkane with preferably 1 to 19 carbon atoms, more preferably 4

to 8 carbon atoms, are used.

The most preferred alkali earth metal salts of perfluoro alkane sulfonic acid
are sodium salt of per fluoro butane sulfonic acid, calcium salt of per fluoro butane
sulfonic acid, sodium salt of perfluoromethylbutane sulfonic acid, calcium salt of
perfluoromethylbutane sulfonic acid, sodium salt of per fluoro octane sulfonic acid,

calcium salts of per fluoro octane sulfonic acid, etc.

In addition, metal salts of sulfonamide or sulfimide, such as sodium salt of
saccharine, calcium salt of saccharine, calcium salt of N-(p-tolylsulfonyl)-p-toluene

sulfimide, can also be used.

The alkali earth metal salts used in the invention are fire retardant alkali earth
metal salt of perfluoro alkane sulfonic acid, preferably calcium salt of per fluoro

alkane sulfonic acid, specifically potassium- per fluoro butane sulfonic acid.
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are sodiumsalt of per fluoro butane sulfonic acid, calciumsalt of per
fluoro butane sulfonic acid, sodiumsalt of perfluoronethyl butane sulfonic

acid, cal gigg¥espbé of perfluoromet hyl butane sul fonic acipdpagsidiy salt of
per fluoro octane sul fonic aci d, calciumsalts of per fluoro octane

sulfonic acid, etc. In addition, netal salts of sulfonanide or sulfimde,

h di t of I h I
S 2 o e R S SR E B b S PR o3

al kal i eacdhtain®hikhli atH mettiSAls.i N the invention are fire retardant al kali
earth metal salt of perfluoro al kane sulfonic acid, preferably cal cium
salt of per_ fluoro al kane sulfonic acid, specifi cal |y potassium per

fluoro bulCSMMPONENTS QF RESEN COMR@SEIONR7226 PCT/ US03/ 11141 The fire

retardancy of the conposition can be inproved if the conposition contains

al kal i earth mphakngatinforcddQ¥ridieNimidetrestredmbdsiddh eohtdinghbovae filler

rei nforced polyether imde resin conposition contains above nentioned
pol yet her memlwdmbieme( myide resiar (A pthemmapdastie sisim (BR)fibréusireindarceddilieror ced
filler fibrous.ipQr ic filler (D). The conposition is
charact er %) %Iaﬁg?"éﬁ’ﬁ R R ﬁ@ '9@}1 owi ng conponents by the anount: (A)
polyether imde resin: | to 95% by weight, (B) thernoplastic resin: | to
95% by wei ght, Th€}orhpdsitionds charaetevized Uy tonthiaing tie followiigpconpessngdty (D)
non-fi broys |nor anic filler: 2 to 80% by weight, when total of (A) to (D)
is 100% b Preferably, (A) polyether imde resin: 5 to 75% by
wei ght ,

(A) polyether imide resin: 1 to 95% by weight,

(B) thermoplastic resin: 1 to 95% by weight,

(C) fibrous reinforced filler: 2 to 80% by weight,

(D)  non-fibrous inorganic filler: 2 to 80% by weight,
when total of (A) to (D) is 100% by weight.

Preferably, |

(A) polyether imide resin: 5 to 75% by weight,

(B) thermoplastic resin: 5 to 75% by w¢i ght,

(C) fibrous reinforced filler: 10 to 50% by weight,

(D)  non-fibrous inorganic ﬁl]er:. 10 to 50% by weight,
when total of (A) to (D) is 100% by wejght.

The weight ratio (A:B) is 1:99 to 99:1, preferably 10:90 to 90:10.

Furthermore, the weight ratio (C:D) is 1:99 to 99:1, preferably 10:90 to 90:10.
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(B) thernoplastic resin: 5 to 75% by weight, (C fibrous reinforced filler:
10 to 50% by weight, (D) non-fibrous inorganic filler: 10 to 50% by

wei ght,  weoaiaoebeél of (A to (D) is 100% by wei ght. The pgghgtdniati o (A B)
is 1:99 to 99:1, preferably 10:90 to 90:10. Furthernore, the weight ratio
(CD is 1:99 to 99:1, preferably 10:90 to 90:10. 20 WD 03/087226

PCT/ US03/ 41 _.1f the.weight tiods jin t - , th
bal ance of" PErcipl AN T B pice arerrfed b ipf Bapanof HRLIGRAY™ 1 0°
desired wuigity ahdtérraCtiorBl ekéetieht. of total weight of (C and (D
corresponding to total weight of (A) and (B) is 20:80 to 99:1, preferably

505010 p00: e Lot w0 ad SR b LR EP S S BT SE: o 1
compound {okdiBbndMl ok vidghtSof @SMAABISE BbB0 1YBOSO\pRferablyes:4d teT

reinforced polyether imde resin conposition.containing a kal"l earth netal
salt (E): 90:A9. Kthe weightrratigiitim the sbove-mentionedsanpe; theplysical propyrtiehel nopl asti c

resin: 1 {0 95%.Db L ght ) _fihrous.reinforced .fi : % by
werghi b eRgreY i udE o Tand 55 Brbihe sShasigslompBion BREnER Y o1 a
of (A) toalsbpodsiblel00% by weight, and (E) alkali earth netal salts are
included in the amount of O to less than 5 parts by weight. Preferably,

(2 20 Yo et sk 5 el B B SRR Lo BAEE o' ©
wei ght,  jlkali earth metal salt (E):

(A) polyether imide resin: 1 to 95% by weight,

(B) thermoplastic resin: 1 to 95% by weight,

(C) fibrous reinforced filler: 2 to 80% by weight,

(D) non-fibrous inorganic filler: 2 to 80% by weight,

when total of (A) to (D) is 100% by weight, and (E) alkali earth metal salts are

included in the amount of 0 to less than 5 parts by weight.
Preferably,
(A) polyether imide resin: 5 to 70% by weight,
(B)  amorphous thermoplastic resin: 5 to 70% by weight,
(C) fibrous reinforced filler: 10 to 50% by weight,
(D)  non-fibrous inorganic filler: 10 to 50% by weight,

when total of (A) to (D) is 100% by weight, and (E) alkali earth metal salts are
included in the amount of 0.01 to 1 parts by weight.

The weight ratio (A:B) is 1:99 to 99:1, preferably 10:90 to 90:10.
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(D) non-fibrous inorganic filler: 10 to 50% by wei ght, when total of (A) to
(D) is 100% by weight, and (E) alkali earth netal salts are included in

the amouniygfsngr@d to | parts by weight. The weight rat"i’gfr/i?s@/ll'lzﬁ 1:99 to
99:1, preferably 10:90 to 90:10. 21 WD 03/087226 PCTI US03/11141

Furthernore, the weight ratio (C D) s 1:99 to 99:1, preferably 10:90 to

ggollgt rl)];)ﬁ"gge %%%?@Ugatmr@m Hrc t°1?9g0] F&&g@?ﬁb@@%g@?fl Of’]h\?\l)m d be

i nproved. The desired weight ratio (A+B): (C+D) of total weight of (C) and

(D) corr eshenbighy ratd wededh theatsve-ppéfelrd) ranpel thé3heol@ropy:oF@nlyofitiBusl,
preferably 50:50 to 90:10. If the weight ratio is in the above-nentioned
range, théelmﬂé"éllerffﬁ’&rf@P’PP%@mme“mWé“F’E"s"i"ﬁdare not deteriorated, and
along with the conmpound formation, nolding is also possible. The ratio of

(E) to total wehghleséd (vmgr@nquéB()A% (@13 8101k WHighPloBC) anlr eBPr ably

0.03 to 0.5% by weight. ratio is i eabove rrentloned

range, t kerresponding (t&alotdtwgglgtﬁ (d‘f) atnlde(Br)es i2: 8@dmﬂ9sl,tnrdnrabb/ 80 &f f ect ed

and fire n,.ne i nproye ere no, tion on
the et hod0op BXEEeiafr B8 Sh im B AhSe:mhfoss et R BRI bRl hod can
be adopt ethe fesin aiaaxﬁpUaen&Jatea,daﬁagalbﬁl@ wxmhﬂveoﬂipa&ﬂdomdat&ﬁd infoldigg isM t h
nolten resin. The m xi ng and kneading can be done by extruder, banbury
m xer, roPF@Poﬁﬂﬂﬁ kneader. The dispersed mixing of the additives in the
powdered or pellet resins can be done by various apparatus, such as

turnbul | m xefrpe b5 of €E) B9 ib?dl wén%lt&b@fn%lb) SROES) isSOIOERo TR 8y wvilight, and
mel ti ng and kneadi ng can by done ruder, ‘banbury m xer, rol fer

kneader eptﬁferablvérohpgpﬁé/ﬁ b)éwerghkllﬁ@\e weight ptieris imige aboveteensioneitiiangeses can be
done bat cl 560 cORLLAURL Yesin ESRSARITDE St bREE M e QelRong) the

conmponent
can be improved.

There is no specific restriction on the method of preparation of resin
composition, and any known method can be adopted. For example, blending the
above mentioned additives with molten resin. The mixing and kneading can be done
by extruder, banbury mixer, roller, and kneader. The dispersed mixing of the additives
in the powdered or pellet resins can be done by various apparatus, such as turnbull
mixer, henschel mixer, ribbon blender, super mixer etc., and melting and kneading

can by done by extruder, banbury mixer, roller, kneader etc. after dispersed mixing.

The blending of these additives can be done batch-wise or continuously.

Furthermore, the mixing order of the components was not fixed.

The following additives can be blended with the resin composition as long as
they do not affect the objective of this invention:, heat resistant, antistatic agent,
slipping agent, anti-break oil, lubricants, defogging agent, plasticizer, fire retardant,

fluidity improving gent, natural oil, synthetic oil, wax, organic filler, etc.

The resin composition has low linear expansion coefficient, dimensional

stability, and high mechanical strength at high temperature, and is suitable in the
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The follow ng additives can be blended with the resin conposition as |ong
as they do not affect the objective of this invention:, heat resistant,

anti st atiwoagfgize S!ipping agent, anti-break oil, |ubri ¢gusesa$41099i ng
agent, plasticizer, fire retardant, fluidity inproving gent, natural oil,
synthetic oil, wax, organic filler, etc. The resin conposition has |ow

| i near ansi.o ef.f ent... di men nal . stahil.j.ty,..apd:-hi gh chani cal
strength rgﬁmf:ﬁd ﬁieﬁf féeragtr&pgtamgnénﬁ a fng%qtl eaflﬂh{yheln g@‘%o@%NZZG
PCT/ US03/ ébh%&moﬁ favihg elitali efrtitmetal émabxdemnsnanfaedmgl di nensi onal

stability. I'n addition, resin conposition having alkali earth nmetal salts
excels in fire retardanc The r i on Ls deal f,or autonobile

os |
ext er| or decorThesigsip comnpsigion ‘%‘ﬁ?‘?ak)rr‘lm 1’%8‘?‘ e exterr e&?fblslé?h AHEPYi de sheet
etc. autmm?' io%vérnbﬁaf Qmnbiles, cwuts@éla&ee@ac RidohRbile MébrIdReér, Sich: as

autormbl le electrical corrponents such as. swi.tch, connector, heater,
sensor, tpilan thead rest e@t, raumoml@mimm somporsintsa sucheass B¥itchy sennsetor,r el ay,

cover " 11 GRERcRver CROYECP R camP BRI S5 H et Bend Bl R

machi ne, ¢oaBedter, PARNRa et Rowing e@Rr casts Guclflias Gndchiie @iver, lighatcopérat e and
corrugat ed él ate, carpqort exterior, discharged nass raboard and
di spl ay, @xtemal andindernal graching coyen W§Shl%¥?é%1'%&’é“°bﬂF§’B?‘§y Pastardscon  boar d,

wi ndow f r@agf ddayd 8Ot néﬁﬁ@ and W% ga?édtlﬂatgl @aﬁd??eyltérﬂﬁ B0&fafhed habf i C

si gnal , rigerator, I ne too Tixin equl nents for ‘out door
sports, fsigitioam Mdnsploy;t croctr sopod insuddtion \g&llscleaamp}blatp éqpiay)mamth(n sl i de and

j oggi ng hoard) .e tQ e, tel gyision, opal .comput er,
printer, “ﬂﬁé‘f‘géﬁﬁé %qﬁmﬁ%‘” s?%‘c §‘fq’r?1 o g %H\grhrﬁrlifg i, ?‘?fﬁes' i ngui sher
case, radﬂemgéaa&&et:ﬁa@hﬁaeq&mdﬁmngetbsx;teqmpmkmsjtaf otdbor @an@rﬁshnggeaeader

witer etc., chassis, pick chassis, |lens holder etgc., sem conductor
conponent ‘?}ltﬁ‘&f bp QaP‘fyG“14°€P%@H§‘Pmeﬂ7a€‘ dide and joggingcdiaard) eig, oiVE 82 Snponent s,
such as t r e n cling
machi ne for C)us ‘hgﬁ) P eBégi?‘n&n&gye?lrg}méf %tbg’r ﬁh%t&%ﬁﬁ n%??@?%%f{“g??’

condi t i onkair, diy€r,dae daxtmgin&her case, radio-cassette recorder, electricity jar pot, CD or
DVD reader, writer etc., chassis, pick up chassis, lens holder etc., semiconductor
components for IC tray, IC socket, wafer carrier etc., display components, such as
LED, LCD, PDP, DY etc., yarn, sealant, LED, garbage recycling machine for
household, resin modifier, internal and external air conditioner, IC card, ATM,
battery, etc. Moreover, it is possible to use in daily necessities where fire retardancy

is required, electric wire covering, etc.
RESULT OF THE INVENTION

The filler reinforced polyether imide resin composition demonstrates the heat
resistance and high dimensional resistance of polyether imide resin, and since fusion
molding can be carried out even at low temperature of 20°C to 70°C from the
conventional temperature of about 400°C, it excels in moldability. Moreover,

trimming is not observed during molding.

Furthermore, since it is reinforced with fibrous and non-fibrous filler, it
demonstrates the low linear expansion coefficient, dimensional stability and high

mechanical strength at high temperature same as conventional polyether imide resin
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battery, etc. Mreover, it is possible to use in daily necessities where
fire retardancy is required, electric wire covering, etc. RESULT OF THE

| NVENTI ONwph/obtahé €r reinforced pol yether imde resin coppeaishi/fiar
denonstrates the heat resistance and hi gh di nensional resistance of

pol yether imde resin, and since fusion nolding can be carried out even at
| ow tenperature of 20 to. 70C f.ro nventi onal nper at of about
A T SR R I I T M
mol di ng. &athdshie apPlifhcesSbrIOR aﬁpaiaaxsr equ;ﬁeme%w\mwa fwHeFO Héat aexiktate; f i brous
filler, it denonstrates the low |Iinear expansion coefficient, dinensional

st abi | i t ydimessipnag) istabiligyandrfire sgtardancyraye Feqaiiredhi gh t enperature same as
conventional polyether imde resin 23 WO 03/087226 PCT/US03/11141 or nore
than it. it is suitable as plastic conponents for autonobiles,
donestic g%ﬁ%%%s"or OA apparatus, equipnents for nedia where heat

resi stance, dinensional stability and fire retardancy are required.

EVMBODI MENT  HerR¢reinéftery embodioghtseare sexplainedxipriediynend tthe @fveptiom gl nohe
invention_is restricted to these. Further, follow ng conponents were
used in tWémgf}‘aé%l M$ts: (1) Polyether inide resin (component (A)): ULTEM
1010 (brand nanme) manufactured by GE Pl astics was used. (2) Pol yester

car bonat e (conpathentfol{dying compasnislviese Bsedlin die@Enibaditgentsianuf act ured by GE
Pl astics was used. Hereinafter, abbreviated as PCE. (3) dass Fibre

gr;m? g(r:]'? lr.: C)b%/"lxﬁqB‘ﬂon%qu sgc ‘E@r"g&rz’ge'gocig Tt Lﬁi‘ﬁg&&ﬁﬂgﬂp@;}gnﬁ%ﬂ%w ated as

G- manufactured by GE Plastics was used.

(2)  Polyester carbonate (component (B)): LEXAN RL6829 (brand name)

manufactured by GE Plastics was used. Hereinafter, abbreviated as PCE.

3) Glass Fibre (component (C)): Glass Chopped Strand ECS03T-785G (brand
name) manufactured by Nippon Electric Glass Co., Ltd. Hereinafter, abbreviated as
GF.

Average fiber length: 3mm, average particle size: 9.5 micron, average aspect
ratio: 306

(4)  Glass Flake (component (D-1)): REFG301B (product of Nippon Electric Glass
Co., Ltd., average particle size 140 4 m, average aspect ratio 28) was used.

Hereinafter, abbreviated as G Flake.
As component (D-2), M glass (PFB001 by Toyobo Co., Ltd.) is used.

(5)  Alkali earth metal salt (component (E)): Calcium-perfluoro butane sulfonate
(C4FsSOsK, Bayowet by Bayer).

(6)  Polyphenyl sulfone: In comparative example used in place of polyether imide.
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Average fiber length: 3mm average particle size: 9.5 mcron, average
aspect ratio: 306 (4) dass Flake (conponent (D 1)): REFG301 B (product of
Ni ppon El gefgslesrsd ass Co., Ltd., average particle size p@@rdodRraver age
aspect ratio 28) was used. Hereinafter, abbreviated as G Fl ake. As
conponent (D-2), Mglass (PFBOOlI by Toyobo Co., Ltd.) is used. (5) Alkali
earth nmetal salt (conponent gE. : Cal ci per f | uoro butane sul fonate

( caFosoziEmpediment; 1 10,8 ang.comparaiys examole LIOS | syl fone: In conparati ve

exanpl e used in place of polyether imde. 24 WO 03/087226 PCTIUS03/11141
Enbodi ment | torh%ganas@mmpmki mﬁmzm répared ¥ felfiig amdkieading flsd ze appr ox.
3mm) were prepared by nelting and kneadi ng the above npentioned raw

mat eri al 3heve mentiened save matpsial in theratie showwy infable d byjusingbiaxial extipder..  kneadi ng
preset tqg}gg- 0 LN | e was
prepared by ‘?Jlg{g ﬁ%g?‘ﬁfﬁg‘%'?g% %%?‘F\%&ﬁh’?ﬁ‘éﬂ‘g? O%@{/“J%%ﬁ%ﬁéﬂs%%gp%t al Co.,
Ltd.  undaepdrédtbyusing injeotien mbldimgernachinesofifmyaMachin8f0 Metal Codltdt enper at ur e
120C. The foll ow ng.eval.uations were nduct ed for the i ned test

sanpl e. THer ?‘8§B‘P‘ﬁ§°"5r°épgeﬁw}’?fa?‘5%{5§ (g?"%ﬁglr‘ﬁﬁ’i’ﬁrla{]“ﬁ P%(Eeewl uation

met hod Physical properties test (1) Deflection tenperature under | oad:

Test sanpl e of THaifslidwing elaluatibné WeRk dendifted foPMe obfainkd tdst k@iple1Theas neasur ed
i n accordance with ASTMD 648. (2) Flexural nodulus: Test sanple of

t hi cknessrepulisaye show ingablebasured in  accordance with ASTMD 790. (3) Linear
Expansi on coefficient: A sanple was cut in the flow direction and the

ri ght angbgarslitéisitd Qandfion heiogsi n fromthe tensile sanple of ASTMI, and
was -

Physical properties test

(1)  Deflection temperature under load: Test sample of thickness (1/4) inch under
load of 18.6 kg/cm® was measured in accordance with ASTMD 648.

(2)  Flexural modulus: Test sample of thickness (1/4) inch was measured in
accordance with ASTMD 790.

(3)  Linear Expansion coefficient: A sample was cut in the flow direction and the
right angle direction of the resin from the tensile sample of ASTM-1, and was
measured in the flow direction and perpendicular direction with respect to flow

direction by TMA method at the temperature range of -30°Cto120°C.

(4)  Melt flow index (MFI): Was measured in accordance with ASTMD 1238 at
337° C, load 6.7 kg/em?.

(5) Fire retardancy test: According to the test method UL94YV, the fire test was
conducted on test sample of thickness 0.8mm, and the ability confirmation of UL94V

was performed.

(6)  Trimming test after molding: The rib plate manufactured by GE Plastics was

used, and 10 pieces were drawn out of the molded article after 20 shots of continuous
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measured in the flow direction and perpendi cul ar direction with respect to
flow direction by TMA nethod at the tenperature range of -30C to 120C. (4)
Melt flowgg@agr0dF!): Was neasured in accordance with A Sﬁﬁ?ﬁ 337
C, load 6.7 kg/cnR. (5) Fire retardancy test: According to e test met hod
UL94V, the fire test was conducted on test sanple of thi ckness 0.8mm and
the abilit onf rmagi on of UL94V r.f or med. ), TLjimn est after
nol di ng: ﬁ% 9% b }fﬂ H’c"é‘“%n\’)’f‘%c‘,’fsa?%’élmﬁ?"kgé ‘?’It{é%PF‘Essgg\él%e lgé’é?ff’g‘aﬁbe 10 pi eces
wer e dr awgafdbkrd &faldafien Wak dedlewki cl e after 20 shots of continuous 25 WO
03/087226 PCT/US03/11141 nolding. The trimm ng was visually checked in the
parts of the 10 pieces. The standard evaluation was as follows: U

Tri mmi ng @sTnmmmstwaamot@itaéleqbserde@wguﬂilyly 0: Trinmming was observed in two
pieces visually. L : Trimming was observed in 2 to 5 pieces visually. X
Tri mmi ng \@sTrihméangwens obseradd inttive pidcecesuallysual | y. 26 WD 03/ 087226
PCT/USO3/11141 [Table 1] .r NCJ d~to Ot- 00 4j 4 4)J 4 -P9 9 > CR
C C C C C/G Trimmirlg was observedn. 24to¢‘p1e&§vi§h£ﬂy0) 0) 0) mO) 4 N4VbVbbC
-0o'CmC a+C mC aSC o00o 000o0as A@WC @a e

X: Trimming was observed in all the pieces visually.
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s.c.a,a~,a~,cs @m@mBeo 8 Ee @Q@q@E o Ko Ko Ko KW (23
C3WGC3WQE .1 (A Utem40 30 40 10 25 40 20 40 15 30 70 1010 c (B)
PCE 10 30wbs@rzé. 92 19.94 30 19.92 85 40 a (C) CF 20 3@cgriséshi4sy 30 40 30
30 30 65 E (D1)G Flake 30 20 10 10 10 10 U (D-2) Mdass 10 20 (E) R ner
0.08 0.06 0.08 salt (F) PPS 35 Deflection tenperature under |oad 205 195
205 170 180 200 170 205 160 190 210 260 (C) Flexural 13000 95000 12000
116000 120000 110000 110000 110000 27000 90000 92000 200000 Modulus 0 O
(kg/cnb) |lTA8Al2 1.8 2 1.8 1.5 2 1.8 1.5 5 2.5 2 2 expansion coefficient
+. (flowwdirection) - u 30 120C(x 10'5)

bodiment 6
ompafative
xample 1
omparative
xample 2
omparative
xample 3
omparative
xample 4

:
:
:
;

SEmbodiment 7
grmbodiment 8

< Embodiment 1
ElEmbodiment 2
3 Embodiment 3
©Embodiment 4
< Embodiment §

03
—
|2
-3
=1
[
—
o
w
(=)
-
<o

7)) Ultem
1010

(B) PCE 10 30 10 40 24.92 | 19.94 | 30 19.92
{C) GF 20 30 30 40 40 30 40 30
{D-1)G Fluke 30 20 10 10 10 10
(D-2)M Glass 10 20
(E) Rimer 0.08 0.06 0.08
salt
(F) PPS 36

oo
(34
b
>

a3
<

30 65

Mixture Composition

Deflection

temperature
under load | 205 195 205 170 180 200 170 205 160 190 210 260

(o)

Flexural 13000 | 95000 | 12000 § 115000 120000 | 110000 | 110000 | 110000 | 27000 | 90000 | 92000 | 200000
MBodulus 0 0
(kg/cm®)
linear 2 1.8 2 1.8 1.5 2 1.8 1.5 5 2.5 2 2
expansion
coefficient
(flow
direction) -
30 ~ 120°C{x
107%)

linear 2.5 3 4 4 4 4 4.6 4 7 6.5 5 5
expansion
coefficient
(vertical
direction) =
30 ~ 120°%C(x
107%)

Helt Flow | 7 12 1 20 14 10 15 10 25 15 3 30
Index (g/10
nin)

Fire Vi HB Vi HB Vo Vo HB \{i} HB HB Vo Yo

retardancy equiv | equiv | equiv | equival | equiva | equiva | equiva | equiva | equiva | equiva | equiva | equiva
(UL94V alent | alent | alent | ent lent lent lent lent lent lent lent lent
thickness
0. 8mm)

mmiy | © |© |0 |© |© |© |© |0 |0 |© |o |°
molded
article

Physical properties test
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ate) linear 2.5 3 4 4 4 4 4.5 47 6.555 expansion coefficient (vertical
direction) - 30 120C (x a 16') Melt Flow 7 12 7 20 14 10 15 10 25 15 3 30
| ndex (g/Wo d308)226 Fire V1 HB V1 HB VO VO HB VO HB HB VO Ygraisei/angancy
equi v equiv equiv equival equiva equiva equiva equiva equiva equiva equiva
equiva (UL94V alent alent alent ant lent lent lent lent lent lent |ent

270 03/ 08723 RepeHRlP: A0 e bSAENs ] 1 B s e il BT S

| to 8 habalat! beraedi ahmemlyhedlamﬁe:heﬁ wagh bhelmphyexmhloprmaﬁidxems, such as

| i near expansi.on _coeffi ci nsi o bl lity, h nmechani cal
strengt h @iAgnsippgl GTaW‘%g’ ’B?FhP’é‘ éFrﬁ’Egigé“d tt}‘nét }BS*h@an HES- when filler
is not used together |ike conparative exanple 1, [linear expansion
coeffici ent | pfyhgBthepRshdf Fhed il 1§ RSSRBd totgeﬁeldmmpafaﬁbe Slaalhid ity
becones i nadequate. Furthermore, if resin other than polyether imde resin

i s i ncl udbugar gxpansign c@fﬁmmtesebrgwnﬂ iferr thisgeason, the dimensionad pigbilitit i ve exanpl e
2, the veg 'o&%L inagé%%shﬁ'ﬂ'nermore if resin other than polyether imide resin is included
and is reinforced by fibrous filler like comparative example 2, the vertical expansion
coefficient is higher than the flow direction, which is a problém from the Viewpoiht of
aeolotropy. Moreover, if polyether amide resin is reinforced by fibrous filler like
embodiment 3, linear expansion coefficient is comparatively low and shows high
mechanical strength, but because of low fluidity, it is a problem from the viewpoint of
moldability. And although comparative example 4 shows well maintained balance
between the physical properties, trimming is observed in the molded article and a

problem is seen in the final production.
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coefficient is higher than the flow direction, which is a problemfromthe
vi ewpoi nt of aeol otropy. Moreover, if polyether amde resin is reinforced
by fibrous filler |ike enbodinment 3, |inear expansion coefficient is
conparatively | ow and shows high nechanical strength, but because of | ow
fluidity,ciAmi§ @ problemfromthe viewpoint of noldability. And although
conparative exanple 4 shows well naintai ned bal ance between the physi cal
properties, trimmng is observed in the nolded article and a problemis

seen in the fi rodguct i, on 8 CLAIMS, 1. Afjller rejnforced polyether
i mde resin cd&%ﬁ)‘g{)ﬁrgﬁmﬁﬁﬁﬁlrwéﬁeﬁg?ﬁyes&l HORRASHION COMPBSE} on consi sti ng of
2 hotyether o de_fsifineodi ALt drl 1 6 BiokSk Gty yRnd . ot

| east a therr?opl asta?%cdir;kgsi n seISIecte %lﬁor%tﬁ roup c%)nsi st?l}lg of

pol yphenydnenwat ef htar 95% bl wexdghdy andpol ycar bonat e, pol yester carbonate,

pol yam de, ol yolefin,  and polyether in the amount of 1 tg. 95% by wei ght;
. C afibrods typ@t:leéﬁﬁﬁwlaﬁ??l ?clrgmf‘ﬂe t?‘fgﬁ%ﬁ?lgmb‘? cgnse%mg 6 by wei ght;
and d. a W@hﬁé%hérﬂﬁél?éﬁé@pélgba{rﬁéndté} poliRste@bdnaky pelyh@id0% by wei ght,
wherein the weight percents are based on the total weight of the

conposi t irelyoleftd andpelyether indhelamonpdilitp 98%Hasweigheat defl ecti on

tenperature greater r.equal t about 170C, term ned by ASTM
D648 and a | i%'near eax%ﬁgﬁ{s}sl%ﬁe(rz%’éﬁ’ﬁeg&gﬁ o etaﬁlgun%cgﬁogl/?éng bon of Iess

t han 5x Xd5K"1 over the tenperature range from30C. to 160 C as
determ ned by neans of a TMA, 2. The filler reinforced polyether imde
resin conposidti on dnaar-fabrens inoggasicilierimthe amaynbek2 10:80% by seedglti | 1 er has a
L/D rati ' ' ' t f I t . 3. The filler
rei nfor cgvd}( éﬁ%ﬁ%% ﬁgkﬂﬁnﬁr e%gfb%ée?(%géh@%e?%}g Og?gelcr%k%f%s}ftlﬁﬁ’t -éir
conpri si nghdreia saitltampbSitiby hawea hdut deflection adnseratueadredtenhambr &kl to

about 170°C. as determined by ASTM D648 and a linear expansion coefficient in the

vertical direction of less than 5x10”°K™! over the temperature range from 30°C. to

160° C. as determined by means of a TMA.

2. The filler reinforced polyether imide resin composition of claim 1, wherein the

fibrous reinforced filler has a L/D ratio (longitudinal length/diameter) of at least 100.

3. The filler reinforced polyether imide resin composition of claim 1, further

comprising less than 5% by weight of an alkali earth metal salt.

4. The filler reinforced polyether imide resin composition of claim 3, wherein the

alkali earth metal salt is a salt of perfluoro alkane sulfonic acid.

5. The filler reinforced polyether imide resin composition of claim 3, wherein the
alkali earth metal salt is selected from the group consisting of sodium salt of perfluoro
butane sulfonic acid, sodium salt of perfluoromethylbutane sulfonic acid, sodium salt
of perfluoro octane sulfonic acid, calcium salt of perfluoro alkane sulfonic acid and

the salt of the potassium perfluoro butane sulfonic acid.
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4. The filler reinforced polyether imde resin conposition of claim 3,
wherein the alkali earth nmetal salt is a salt of perfluoro al kane sul fonic
acid. 5. The filler reinforced polyether imde resin conmposition of claim
3, wherein the alkali earth nmetal salt is selected fromthe group

consi sting of HRdkIrSRtdredd pdthdriRid rell L GinP ] jum sal t
of perfl uoronethyl butane gul% o’ﬁ C raﬁ%,resoglaﬁﬁloszgﬁ Qf%&%“gg’r‘%ﬁ%@%ct ane
sul f oni ¢ fawous repdbreed fillemistseleéteg énofr the igooupl donsistim o ffglass dibag icakbamd  t he sal t
of the potassium fluoro butape sulfonic acid. 29 6. The filler

reinforc bbeﬁ’cﬂt?[é‘l“ﬁgébem?‘éﬁer?@ﬁ ﬁbeéorrposi tion of claim1, wherein the
fibrous reinforced filler is selected fromthe group consisting of glass
fiber, carbon fiber, titaniumfiber and ceramic fiber. 7. The filler

rei nforcet pol Thetfildar reinfogecdr podyetherdmidtesriesin compésitiorapieldim Whwdresdin thehe
fibrous rginfo fi r.i s .coated with a silane coupling .agent, urethane
resin, orf%rg%so{?éﬁgrg%‘? h.hg%l.s C??%S‘?W 1% V\fap%f(ﬁ’fpﬁp% 8%6%0‘frfltglﬁ1ee1%51f’n?rde resin
conposi t igpoxptesil.ai m 1, wherein non-fibrous inorganic filler is selected
fromthe group consisting of scaly glass flakes, mlled glass, mca,
potassiumtitanate, porcelain clay, clay, talc, wollastonite, carbon

bl ack, a COMg| j r . .1 . 1 ced, paol vet her im de
resin co%osi ﬁiﬂ gr?ﬂ!)éf?égﬁg%&%%ﬁ ?%ﬁ%l.éer%érln?;&% ﬁged‘l c{glﬁé?%tzéﬁéfé{l%l olr’c%(f¥ “Tler is a

gl ass fi hmn-fitmateitosgahie fillesiid siwtaddbgh ititgerageednsistihg bhsialy glagSlakes,0r epoxy
resin. 10., THe filler reinforced polyether imde resin conposition of claim
2, wher ei'Pillefl glass:imica, potassiupy iapate, Rorqelain clay, dayy tale.svellastonite.£arhey a

di amet er yfcil i 1. The filler reinforced polyether imde
resin corrpocé(i’ ﬁdg%&lg?lﬁ%[ﬁg}lgm ?(;f\'/\her ein the fibrous reinforced filler is a
glass fiber having a |l ength about 0.01 to 50 mm 12. The filler reinforced
pol yet her, im resin.c sition of .clai.m 2, whereipn the fibrouys
reinforced fil rfﬁ%&m&&’g& Re, elt]EFr("'Inlﬁﬁdf’ﬁlﬁa?rﬁa?snll%%{l%?@ %!ﬁﬁlteé@ﬁ‘ak?f | ess

t han fibrous reinforced filler is a glass fiber coated with a silane coupling agent, urethane

resin, or epoxy resin.

10.  The filler reinforced polyether imide resin composition of claim 2, wherein the

fibrous reinforced filler is a glass fiber having a diameter of 1 to 20 microns.

11.  The filler reinforced polyether imide resin composition of claim 2, wherein the

fibrous reinforced filler is a glass fiber having a length about 0.01 to 50 mm.

12.  The filler reinforced polyether imide resin composition of claim 2, wherein the
fibrous reinforced filler has a L/D ratio (longitudinal length/diameter) of less than
3000.

13.  The filler reinforced polyether imide resin composition of claim 8, wherein the
non-fibrous inorganic filler comprises scaly glass flakes having, an average diameter
(L) of less than 1000 microns and an aspect ratio (ratio of diameter and thickness) of

at least 5.
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3000. 13. The filler reinforced polyether imde resin conposition of claim
8, wherein the non-fibrous inorganic filler conprises scaly glass flakes
havi ng, an average dianeter (L) of less than 1000 m crons and an aspect
ratio (ratio of dianmeter and thickness) of at least 5. 30 14. The filler

rei nf or cegy, pol pigd s réﬂf&@ed ﬁo‘ly&h&qﬁi?&bsﬂeglh%n%tmﬁbﬂ‘ éﬁn 1 &k the

non-fibrous inorganic fil conpri ses scaly gl ass lavi ng an aspect
ratio (rthe nen-é'ubrcmsmg@nc ﬁﬂdr campricee sy glessffakies hatingan ddpectTato fi | | er

reinforce r im res ition of claim 14, wherein the
non- f.brd@?ﬁﬂﬁﬁﬁ %quqh Lgf%ﬁqgggect ratio of |ess than 100. 16. The

filler reinforced polyether I mde resin conposition of claiml, wherein

sai d conposition has a |inear expansion coefficient in the flow direction
of less than The 11(13‘-’~r51>4nf5>r@<v@01¥ rtlmﬁﬁeneawpmpoahg@of ¢laim B vherdn160C. as

det er m negle Rn—%?dﬁ%mqqéarﬁcf ahas 5&1& ﬁ%sltslﬂgaléllelofgppause as a conponent

of one of an autonob ronlc ratus, hone
apparatus or QA apparatus, or an apparat us used for nedia, corrprisi ng: a.

a pol yner conp sition c nsistin of a_polyether imde resin in the anount
of 1 to 9¥%b R@et%lbqﬁtfemgﬁep d ol Y%b?rﬁ@g#ee@@m@om@gwﬁ%ef dainb b, Wheseint he gr oup

consi sti ng;of, [m)}R)Q tiﬁﬁhﬁ@ yo e?%ﬁon %Z‘% hhe%vy c@%ﬁ%}'?e’s Bl%yest er

car bonat e, anoun 1 to 95%
by wei ght2><110 Ke{dvebﬂmusnpc;rpmrermngé ﬁrbne&D°Cl td 1—:60°Cnastdbeerﬁfﬁwdrﬁy méand to 80% by
wei ght (ﬁytﬂ%!a L/Dratio (longitudinal |ength/diameter) of at |east 100;
and c. rous inorganic filler in the anount of 2 to 80% by wei ght,
wherein the wei ght percents are based on the total weight of the
conposition, and

17. A molded article for use as a component of one of an automobile, electronic

and electrical apparatus, home apparatus or OA apparatus, or an apparatus used for
media, comprising:
a. a polymer composition consisting of
a polyether imide resin in the amount of 1 to 95% by weight, and
a thermoplastic resin selected from the group consisting of
polyphenylene ether, polyester, polycarbonate, polyester carbonate, polyamide,
polyolefin, and polyether in the amount of 1 to 95% by weight,
b. a fibrous type reinforced filler in the amount of 2 to 80% by weight
having a L/D ratio (longitudinal length/diameter) of at least 100; and
c. a non-fibrous inorganic filler in the amount of 2 to 80% by weight,
wherein the weight percents are based on the total weight of the composition, and
wherein said article has a heat deflection temperature greater than or equal to about
170°C. as determined by ASTM D648 and a linear expansion coefficient in the flow
direction of less than 5x10°K™ over the temperature range from 30°C. to 160°C. as
determined by means of a TMA.

18.  The molded article of claim 17, further comprising less than 5% by weight of
an alkali earth metal salt.
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wherein said article has a heat deflection tenperature greater than or
equal to about 170C. as determ ned by ASTM D648 and a |inear expansion
coefficient in the flow direction of less than 5 x 10-5K"1 over the
tenperature range from30C. to 160C. as determ ned by neans of a TMA. 18.
The nol deg ar t7 i ; i ik I 9%y wei ght
of an aF%al i ]g?rrtﬁ%mrgr%tﬁglﬁlé&ﬁ]%?mgrlv’ tl“ggkfﬁe nolfazle%ggrn?eﬁiil S%Rgs&e%éae? m 17,
wher ei n tfiem ghegroip eensistingwf addigml saltiof perfluert mdanef sutfomic heidgsakiypm consi st i ng

of sodium sal.t of perf ro butane sulfonic acid, sodium salt. of

perfS I ulolrJoS toﬁwrgl&pg ed%ﬂﬁ'f"&ﬂ? gulg’&“ﬂ‘,?c’ Sadiym I(’t(iiPS’f uore ?‘F%%‘Ef%’lcane

sul foni ¢ aca; calciuabati dfPesfidro afkaR@sdifoHRy &i&&kﬁﬁlﬁaséﬂﬁﬁ-gﬁif@om&a%nd
or pro

pot assi um&er.fl uoro butane sulfonic acid. 20.” A neth ucing a
filler reuHpaic@ed. pol yether inide resin conposition conprising: blending a
pol ymer m xture consisting of 1 to 95% by wei ght of a polyether imde
resin and 1 to 95% by weight of a thernoplastic resin selected fromthe
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reinforced filler and 2 to 80% by weight of a non-fibrous inorganic filler to produce a

filler reinforced polyether imide resin composition from the mixture, wherein the

weight percents are based on the total weight of the composition, said composition

having a heat deflection temperature greater than or equal to about 170° C. as

determined by ASTM D648 and a linear expansion coefficient in the vertical direction

of less than 5x10K™ over the temperature range from 30° C. to 160° C. as

determined by means of a thermomechanical analizer (TMA).
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